The primary objectives of this study were to determine the association between alcohol and antiretroviral therapy (ART) adherence and the perceived appropriateness and acceptability of elements of an adherence counseling program with a focus on alcohol-related ART nonadherence among a sample of ART recipients in human immunodeficiency virus (HIV) clinics in Tshwane, South Africa. Methods: We conducted a cross-sectional study with purposive sampling. The sample comprised 304 male and female ART recipients at two President's Emergency Plan For AIDS Reliefsupported HIV clinics. Using an interview schedule, we assessed patients' alcohol use (Alcohol Use Disorders Identification Test), other drug use, level of adherence to ART, and reasons for missing ART doses (AIDS Clinical Trials Group adherence instrument). Additionally, patients' views were solicited on: the likely effectiveness of potential facilitators; the preferred quantity, duration, format, and setting of the sessions; the usefulness of having family members/friends attend sessions along with the patient; and potential skill sets to be imparted. Results: About half of the male drinkers' and three quarters of the female drinkers' Alcohol Use Disorders Identification Test scores were suggestive of hazardous or harmful drinking. Average self-reported ART adherence was 89.7%. There was a significant association between level of alcohol use and degree of ART adherence. Overall, participants perceived two clinic-based sessions, each of one hour's duration, in a group format, and facilitated by a peer or adherence counselor, as most appropriate and acceptable. Participants also had a favorable attitude towards family and friends accompanying them to the sessions. They also favored an alcohol-focused adherence counseling program that employs motivational interviewing and cognitive behavioral therapy-type approaches.
Introduction
A number of ART adherence interventions have been developed and evaluated in substance-using and nonsubstance-using HIV populations. [22] [23] [24] These interventions have been very diverse and include the following types of approaches: directly administered ART, medication-assisted therapy, scripted telephone calls, strengthening of family support for adherence, enhanced interactive computer intervention, psychoeducation by a health professional, motivational interviewing (MI), cognitive behavioral therapy (CBT), MI plus CBT, CBT for adherence and depression, self-management, and contingency management. A metaanalytic review of 19 randomized controlled trials revealed that interventions using cognitive-behavioral types of approaches coupled with a core set of psychoeducation elements (eg, improving problem-solving, teaching selfmonitoring skills) were among the most effective. 24 Overall, the effect of adherence interventions in substance-using and nonsubstance-using populations has been modest, and tends not to persist over time. 22, 24 Based on their review, Mathes et al 23 have conjectured that patients most likely to benefit from an adherence counseling program are those who are at particularly high risk for nonadherence, such as substance abusers. Indeed, only one of the 21 trials they evaluated showed statistically significant results for adherence rates as well as viral loads. This one intervention involved MI for alcohol-dependent patients.
To our knowledge, an alcohol-focused ART adherence intervention has not been implemented in South Africa, so we sought to close this gap by examining the need for such an intervention and its most appropriate content and approach(es). Specifically, we conducted a study to determine the extent to which alcohol is associated with suboptimal ART adherence. We also examined the preferences of members of the target population regarding a prospective alcohol-focused ART adherence intervention, given their unique knowledge of their own health status, and their preferences for treatment and health outcomes. 25, 26 Eliciting the preferences of the target population may enhance the feasibility and acceptability of the intervention and reduce attrition, while improving the effectiveness of the intervention. 27 We conducted a study among HIV patients in ART clinics, all of whom would have attended the regular mandated pre-ART initiation preparatory adherence counseling program according to the South African treatment guidelines. 28 This program typically involves 3-4 counseling sessions (each 30-50 minutes in duration) which are delivered by lay adherence counselors to the patient alone or with a treatment supporter, and include topics such as HIV, the benefits of good adherence, costs of poor adherence, potential barriers to ART adherence, and how to seek adherence support.
We conducted formative research to design and develop an intervention to address alcohol-related nonadherence to ART, which comprised both a qualitative and a quantitative substudy. This paper describes the quantitative substudy, which had three aims. The first was to evaluate whether there is a relationship between levels of alcohol use (nondrinking, nonproblem drinking, and problem drinking) and ART adherence. The hypothesis related to this aim was that the higher the level of alcohol use the lower the degree of ART adherence. The second aim was to determine the extent of perceived appropriateness, acceptability, and utility of elements of a proposed alcohol-focused 
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Alcohol-focused ArT adherence intervention in hiV patients adherence counseling program among ART recipients. The third aim was to assess whether sex, drinking levels, and adherence levels are associated with preference of elements of an alcohol-focused adherence counseling program.
Materials and methods
The study was cross-sectional and sampled 304 HIV patients at two President's Emergency Plan For AIDS Relief-funded HIV clinics based at district (level 1) hospitals in the Tshwane Metropolitan Municipality, Gauteng Province, South Africa. Trained fieldworkers recruited participants from each of the two ART clinics. Prospective participants were approached by fieldworkers, informed of the aims and purposes of the study, and then invited to participate. Inclusion criteria for study participation were: age 18 years or older; HIVpositive status; on ART for at least 4 months; speaker of English, Setswana/Sesotho, or isiZulu; and cognitively intact to ensure patients could give informed consent. There was no formal assessment of intact cognition; the fieldworkers were trained to assess this via their subjective judgments of patients in terms of domains like level of consciousness (alertness, drowsiness), attention, orientation (person, place, and situation), use of language, and ability to comprehend while the purpose of the study was being explained.
Those who consented to taking part in the study then signed informed consent forms prior to being interviewed. The interview was conducted at a time that did not interfere with the patients' medical visit and in the interviewees' language of choice. The participants were given an appreciation voucher worth ZAR30 (approximately US$4) at the end of the interview.
Interviews were conducted using a semistructured interview schedule that, among other factors (not relevant to this paper), consisted of measures of demographic factors, HIV-related factors, structural factors (eg, stigma), ART adherence, alcohol use, other drug use, and Likert scale items assessing participants' perceptions of the appropriateness and acceptability of elements of an adherence counseling program for alcohol-related ART nonadherence.
This research was approved by the ethics committee of the University of Pretoria (protocol number 98/2009) and by the Centers for Disease Control and Prevention.
Measures Demographics and hiV-related factors
Survey questions (based on South African studies 29 or designed by the authors) assessed participant age, sex, level of education, marital status, employment, food insecurity, HIV disclosure, perceived HIV stigma (worry about maltreatment due to HIV status), enacted HIV stigma (loss of friends and being treated differently post HIV disclosure), and length of time on ART.
Alcohol use
Alcohol use was measured using the 10-item Alcohol Use Disorders Identification Test (AUDIT), which screens for excessive drinking and related risks, 30 and has high levels of validity and reliability. 31 The maximum score on the AUDIT is 40, and the cutoff score for harmful/hazardous drinking is 8 for men and 6 for women. 30, 32, 33 The alcohol drinker types were: nondrinkers; nonproblem drinkers (AUDIT scores 1-7 for men and 1-5 for women); and problem drinkers (AUDIT scores 8-40 for men and 6-40 for women). Alcohol consumption was based on the AUDIT question asking about the number of drinks one has on a typical drinking day. The alcohol consumption groups were: light drinking (1-2 drinks), moderate drinking (3-4 drinks), and binge drinking ($5 drinks). Cronbach's alpha for the AUDIT in this study was 0.78.
Other drug use
We assessed participants' lifetime and current use of cannabis (dagga), methaqualone, heroin, and other drugs.
Adherence to ArT and reasons for missing doses
The AIDS Clinical Trials Group adherence instrument (ACTG) 34 is a structured interview which uses timeline followback questioning to recall, day-by-day, all the medication doses missed. We employed the standard 4-day recall period of the ACTG to assess adherence to ART. As in Beyene et al, 35 selfreported ART adherence was computed using the formula: percent adherence = (number of doses patient should have taken minus number of doses missed)/number of doses patient should have taken ×100%. Optimal adherence to ART was based on the commonly used cutoff of $95% adherence. [36] [37] [38] We retained nine of the ACTG reasons for missing doses items (Table S1 ) and added nine questions to reflect additional context-relevant barriers to ART adherence based on the literature [39] [40] [41] [42] [43] and/or our prior qualitative research. The reasons for missing doses were measured on a 4-point Likert scale with responses ranging from "never" (scored 0) to "often" (scored 3).
Appropriateness and acceptability of elements of an alcohol-focused adherence counseling program 
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Kekwaletswe and Morojele appropriateness and acceptability of elements of a proposed alcohol-focused adherence counseling program. The first two questions required patients to answer yes or no: whether the clinic's mandated pre-ART initiation adherence counseling program or the on an as-needed basis ART adherence counseling ever focus on patients with alcohol-related ART nonadherence; and whether there was a specific need for an additional counseling program to address alcohol-related nonadherence. Patients' views regarding the proposed alcohol-focused adherence counseling program were sought on: a) the likely effectiveness of the intervention if delivered by each of five different types of potential facilitators; responses were indicated on a 4-point Likert scale and ranged from "not well at all" (1) to "very well" (4); b) the number of sessions (session quantity); responses were indicated on a 4-point Likert scale and ranged from "one" (1) to "more than three" (4); c) the preferred duration of each session; responses were indicated on a 4-point Likert scale that ranged from "30 minutes" (1) to "over 1 hour and 30 minutes" (4); d) potential session formats; responses were indicated on a binary scale (yes/no) regarding five formats: group sessions, individual sessions, two-person sessions (ART client and other chosen person, eg, "treatment supporter"), watching videotapes, and reading written material/brochures; e) appropriate settings (ie, clinic, school, community, and an option of "other" which participants specified; session setting); responses were indicated on a binary scale (yes/no); f) the usefulness of having family members/friends attend sessions along with the patient; responses were indicated on a binary scale (yes/no); and g) the perceived utility of each of four types of content/potential skill sets to be imparted (session content): i) "share ideas on how to drink less often", ii) "share ideas on drinking fewer quantities of alcohol each time one drinks", iii) "share strategies for coping that do not involve alcohol", and iv) "discuss the advantages and disadvantages of not drinking"; responses were indicated on a 4-point Likert scale ranging from "very useful" (1) to "don't know" (4) . 
Analyses
The data regarding demographic factors, HIV-related factors, extent of other drug use, reasons for missing ART doses, average adherence, and patient preferences regarding the various elements of an alcohol-focused ART adherence counseling program were analyzed using descriptive statistics (ie, frequencies, means). The Pearson's chi-square (χ 2 ) test and Fisher's exact test were used to evaluate whether there was a statistically significant difference between males and females on demographic and HIV-related factors. Two-way contingency table analysis with cross-tabulations (with Pearson's chi-square test and Fisher's exact test where relevant) were used to evaluate the relationships between the quantity of alcohol consumed and ART adherence and between elements of an adherence counseling program and the following: sex, drinking levels/drinker types (nondrinker, problem drinker, nonproblem drinker), and adherence (low or high). The Kruskal-Wallis test was used to evaluate associations between ART adherence and alcohol use, with the Mann-Whitney U test for post hoc comparisons. Quantitative analyses were conducted using IBM ® SPSS ® Statistics for Windows version 21.0 software (IBM Corp, Armonk, NY, USA). The responses to the one open-ended question regarding participants' additional comments about the proposed alcohol-focused adherence program were analyzed inductively and thematically. 44 The first author and two coders independently read and reread the comments, and identified initial codes by making notes of salient issues within the comments. 44, 45 The coders then discussed and compared the initial codes, identified similarities and discrepancies, and compiled a refined list of codes. Discrepancies were resolved through discussion, and decisions to retain a code were based on consensus that there were adequate quotes from the text to support the code. Each coder was then assigned half of the codes and allocated a code from her list to each comment, where applicable. The coders then exchanged their coded comments and assessed whether they agreed with the assignment of codes. 45 The first author and the coders then met to discuss similarities and links between the codes and to derive overall categories and then themes.
Results

Demographics
As shown in Table 1 , the sample comprised mostly females (67.4%). The mean age for males and females was 37.29±7.77 years and 35.19±8.14 years, respectively. Most participants were in the age groups 30-34 and 35-39 years, and most were single, unemployed, and minimally educated. Just under two thirds (64.5%) of the participants indicated 
405
Alcohol-focused ArT adherence intervention in hiV patients that their "household goes hungry/has no food" either "sometimes" or "often". Participants' overall duration on ART ranged from 4 months to 10.5 years (mean 23.7±15.7 months for males and mean 25.5±20.0 months for females).
Just over a quarter of participants had disclosed their HIV status to all important people in their lives (Table 1) . Participants indicated more perceived than enacted HIV stigma. Males reported significantly more perceived stigma than females (P,0.05; two-tailed Fisher's exact test) and were more likely to report that their family/friends treated them differently after their HIV disclosure (P,0.05, two-tailed Fisher's exact test).
Alcohol use
Of the 304 participants, only 123 reported having ever consumed alcohol. Those who reported having ever consumed alcohol constituted 52.0% of the men and 34.6% of the women. Most of the participants (91.0%) who were lifetime drinkers had consumed alcohol in the previous month, with the figures for men and women being 98.0% and 86.1%, respectively. Men drank alcohol significantly more frequently than women (χ 2 [3, n=302]=19.52; P,0.001). The mean AUDIT score for male drinkers was 13.25±7.33 (range 2-27) while the mean AUDIT score for female drinkers was 7.38±5.60 (range . Using the AUDIT cutoff score of $8 for men and $6 for women, about three quarters of the male drinkers (74.5%) and slightly more than half of the female drinkers (54.9%) drank in a hazardous/harmful fashion.
Other drug use
Overall, most of the participants reported not having used other drugs. In total, 5.7%, 1.6%, 1.6%, and 17.9% of the participants who had consumed alcohol reported having used cannabis, methaqualone, and heroin, respectively.
AcTg adherence
Average self-reported ART adherence in the previous 4 days was 89.7%±19.90%, and 61.8% of the sample (n=188) reported 100% adherence. Based on the most commonly used cutoff of $95% adherence as indicative of good adherence, only 67.8% of the sample were adherent to their prescribed ART regimen. The Kruskal-Wallis test showed significant differences between the participants within the three drinking levels (nondrinking, nonproblem drinking and problem drinking) on median ART adherence scores (χ 2 [ 
reasons for missing ArT doses
Of the 18 possible reasons for missing ART doses (Table S1 ) "simply forgot" was the most commonly reported reason (49.7% of the sample). Taking alcohol/drugs was reported by only 12.8% of the whole sample as a reason for missing ART doses. In contrast, 30.1% of lifetime drinkers indicated taking alcohol/drugs as a reason for missing ART doses, 25.2% of whom indicated either "sometimes" or "often". 
Preferred facilitators
As shown in Figure 1 , the most preferred facilitator for the proposed alcohol-focused adherence intervention was a fellow patient on ART, followed by an adherence counselor. Outside health care professionals were preferred over the clinic's health care providers. A person from the community was the least preferred facilitator. No significant sex differences emerged in regards to preferred facilitators. There was no evidence of a difference in preference of facilitators by drinker group. The cross-tabulations for the three drinker types yielded no valid results; analyses for four of five potential facilitators had $20% of cells with expected frequencies less than five, while the one with acceptable frequencies (clinic's health care provider) yielded no significant differences regarding preferred facilitators. Finally, participants with reported high adherence ($95%) were more in favor of health care professionals (from the clinic and from outside the clinic) as intervention facilitators (χ 2 [3, n=286] =28.17, P,0.001; and χ 2 [3, n=286] =31.00; P,0.001, respectively) than were those with low adherence. There were no other significant differences between the responses of those with high and low adherence on these items.
session quantity and session duration
In terms of the number of sessions the alcohol-focused adherence counseling program should have, two sessions were preferred by the largest group of participants (40.3%); 18.7% preferred one session, 21.7% preferred three sessions, and 19.3% preferred more than three sessions. Further, one hour was the most preferred session duration (40.8% chose this option) of the proposed alcohol-focused intervention; in contrast, 21.4% of the participants preferred 30 minutes, 19.7% preferred one hour and 30 minutes, and 18.1% preferred over one hour and 30 minutes. No significant sex differences emerged in regards to preferred session quantity or session duration (Table 2 ). However, there were significant differences in the responses of the three drinker types regarding session duration (χ 2 [6, n=299]=13.33; P,0.05), but not session quantity. No significant differences in session quantity and session duration emerged in the responses of those with high and low adherence.
Format of the sessions
The most preferred format was the group session format (chosen by 87.2% of participants), followed by individual sessions (49.5%). The two-person session, video watching approach, and reading materials approaches were considered to be acceptable by 48.3%, 44.7%, and 43.4% of the respondents, respectively. There was a significant sex difference in preference of a two-person session (P=0.01; two-tailed Fisher's exact test), with men being more opposed to a two-person session than women. In addition, nonproblem drinkers were less likely to be in favor of the group session (73.3%) than problem drinkers (90.9%) and nondrinkers (89.0%, χ 2 [2, n=304]=9.21; P#0.01). Furthermore, three significant differences emerged in preferred session formats as they relate to high ($95%) and low (,95%) adherence levels. Those with high adherence levels had higher preference than those with low adherence in terms of group sessions (P,0.01; two-tailed Fisher's exact test), watching videotapes by themselves (P,0.01; two-tailed Fisher's exact test), and reading printed materials/brochures by themselves (P,0.001; two-tailed Fisher's exact test).
session setting
Most participants (95.1%) chose "clinic" as an appropriate setting for the proposed alcohol-focused intervention. A school was acceptable to 45.9% of the participants. Apart from the "other" option (eg, shebeens, workplace), the two community settings that were inquired about (ie, the same setting as one where a community-based support group was held, and 
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Males
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Kekwaletswe and Morojele a setting different from where a community-based support group was held) were the least preferred settings. In this regard, there was a marginally significant sex difference (P=0.058; two-tailed Fisher's exact test), with men being more opposed than women to the community setting separate from where a community-based support group is held. Males preferred "other" session settings (eg, workplace) more than females (P,0.05; two-tailed Fisher's exact test). However, there were no significant differences between the nondrinkers, nonproblem drinkers, and problem drinkers and those with low and high adherence on the variables regarding session setting.
Participation by family members/friends
Most participants (84.5%) favored having family members or friends attending the additional adherence counseling program along with the ART recipient. No significant differences by sex, drinking type or adherence level emerged in regards to participants' preferences for the presence of family members/friends during sessions.
content of proposed adherence counseling program
As shown in Figure 2 , "sharing coping strategies that do not involve alcohol" and "discussing the advantages and disadvantages of not drinking" were perceived as likely to be "very useful" programmatic approaches by 84.8% and 82.2% of participants, respectively. The "sharing of ideas on how to drink less often" and "how to drink fewer quantities per drinking occasion" were considered likely to be effective by fewer participants (62.6% and 58.9%, respectively). No significant sex differences emerged regarding the perceived utility of the different types of content of the proposed adherence counseling program. All the cross-tabulations for the three drinker types yielded no valid results; there were $20% of cells with expected frequencies less than five. The crosstabulations for adherence levels yielded valid results for two of four intervention approaches, namely "share ideas on how to drink less often" and "share ideas on drinking fewer quantities". Those with high adherence levels were more in favor of these intervention approaches than those with low adherence levels (χ 2 [3, responses to open-ended question "Do you have any other comments about this additional program?"
Based on our content analysis, the topics which participants mentioned as they relate to the additional alcohol-focused adherence counseling program were a need for provision of more education regarding drinking alcohol while on ART, a need for emphasis on all dimensions of adherence (eg, time, dose), a need for more social support, and a need to address cigarette use, food insecurity, unemployment, stigma, HIV disclosure, other drugs of abuse, and living positively with HIV. Additional comments that were made related to consistency of condom use, HIV education, long clinic waiting times, and clinic/health care service improvement. Participants also expressed enthusiasm regarding the prospective alcohol-focused adherence counseling program.
Discussion
This study sought to determine whether there is a relationship between levels of alcohol use and ART adherence and the extent of perceived appropriateness, acceptability, and utility of elements of a proposed alcohol-focused adherence counseling program among ART recipients. Further, we assessed whether sex, drinking levels, and adherence levels are associated with preference of elements of an alcoholfocused adherence counseling program. As in prior research, 16 we found support for the hypothesis that a high degree of alcohol use (problem drinking) was associated with the lowest ART adherence levels. On the other hand, potentially due to low sample sizes in each level of alcohol consumption, we did not find a significant relationship between alcohol consumption and ART adherence, although we did find a general trend of a lower proportion of high ART adherence with increasing quantity of alcohol use. The average self-reported ART adherence rate in this sample was 89.7%, which is above the average reported in some African countries. 13 However, considering the commonly used cutoff of $95% adherence to indicate optimal adherence, just over two thirds (67.8%) of participants were adherent to their prescribed ART regimen.
About 40% of the participants reported lifetime alcohol use, while very few reported lifetime use of other drugs. The prevalence of hazardous or harmful drinking was 74.5% and 
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Alcohol-focused ArT adherence intervention in hiV patients 54.9% for male and female drinkers, respectively. Just under one third of the drinkers as a group cited taking alcohol/drugs as a reason for missing ART doses; a potentially modifiable barrier to ART adherence via targeted intervention efforts. Consistent with prior research, 34,46-48 "simply forgot" was the most common reason for skipping ART doses.
The most preferred facilitator for an alcohol-focused adherence counseling program was a peer (ie, a fellow patient on ART), closely followed by an adherence counselor. The preference for these types of facilitators is not surprising, given that adherence counselors/peer interveners are often ART patients who have excelled at adherence themselves and undergone training in basic counseling and related matters. [49] [50] [51] Although challenges may arise in training such lay counselors to deliver behavioral interventions (eg, MI and CBT) for alcohol reduction, in a setting of inadequate mental health professionals, 41, 52 use of lay counselors may be appropriate to ensure sustainability of the intervention. Indeed, Papas et al 53, 54 demonstrated that lay counselors (paraprofessionals) could deliver a CBT-based alcohol reduction intervention with high fidelity in a non-English language (Kiswahili).
The preference for health care providers as facilitators of the proposed alcohol-focused intervention by those with high ART adherence warrants further investigation, because this potentially is an indicator of the quality of the health care provider-patient relationship; a construct associated with adherence and adherence self-efficacy beliefs in serious medical conditions including HIV. 55, 56 Nevertheless, it is interesting that, across the sample as a whole, the peer intervener and the adherence counselor were preferred over both clinic and outside health care professionals. This finding could be explained by the common view that individuals having personal experience of a particular problem are best placed to help others overcome the same problem, 49, 57, 58 as with support groups for chronic social and medical problems. 59 Patients' reported negative experiences with HIV clinic staff 60 might also account for the latter finding. The least preferred facilitator was a person from the community, which might be attributable to HIV-related stigma, 48, 61, 62 or inability of the participant to fathom why a person lacking a shared HIV experience could be expected to be effective.
Generally, participants mostly preferred a clinic-based one-hour session across two sessions in a group format. Moreover, there was notable preference among problem drinkers for sessions longer than one hour. This may reflect a greater perceived need for alcohol-focused adherence counseling among problem drinkers. Significant preference for group sessions was also notable for nondrinkers and problem drinkers, as well as for those with high adherence. The high preference of those with high adherence for self-directed formats (watching videotapes and reading printed material/ brochures) potentially points to unmeasured fundamental differences between those with high and low adherence, such as autonomous regulation, which is thought to contribute to ART adherence via mediators like self-efficacy. 63 Men were more opposed than women to a two-person session, and marginally opposed to the community setting (separate from a support group) as a setting for program attendance. Rather, men had a higher preference than women for other settings (eg, workplace) in addition to community-based ones. These findings might be explained by men's preference to keep their health information private [64] [65] [66] and their reporting of significantly higher perceived HIV stigma in their communities.
Overall, the patients' attitudes toward family members/ friends attending the sessions was very favorable, which is in line with previous research, 37, 67 indicating the appeal of patient-nominated "treatment supporters."
The overall high preference for "share strategies for coping that do not involve alcohol" as part of the content of the intervention suggests that a CBT-type of intervention might be acceptable. This proposition is in line with the fact that skills building (eg, as it relates to emotion regulation, interpersonal, or problem-solving deficits) is one of the core elements of CBT for substance use disorders. 68 Indeed, communication and coping skills training are commonly part of CBT for substance use disorders and have yielded positive outcomes in the treatment of substance use disorders. 69, 70 The overall high preference for "discussing advantages and disadvantages of not drinking" (decisional balance, a useful technique in effecting substance use-related behavior change), 71 as part of the intervention's content seems to suggest that an MI-based approach might also be an acceptable intervention strategy. Consequently, from this local research with ART recipients, we could expect people living with HIV/acquired immune deficiency syndrome to have a favorable attitude to an alcoholfocused adherence counseling program that employs MI/CBT. Our study findings suggest it is plausible that a CBT/MI-based intervention to address alcohol-related nonadherence to ART in the South African context is feasible and could be delivered by lay counselors in group settings. This is a positive finding, given the evidence base supporting MI and CBT for alcohol reduction in general [72] [73] [74] [75] and among people living with HIV/ acquired immune deficiency syndrome. 76 The participants in this study thought that it would be important for the additional adherence counseling program to address diverse issues such as cigarette smoking, food insecurity, stigma, low social support, and abuse of other drugs, most of which have been found to be barriers to ART adherence in prior research. [39] [40] [41] [42] [43] 61 The perceived importance of addressing food insecurity in an ART adherence-related intervention is not surprising, given that most of the participants were unemployed and about a third reported having missed ART doses due to a lack of food; and just under two thirds indicated a significant degree of food insecurity. Moreover, food insecurity has been cited as a notable barrier to ART adherence. 60, [77] [78] [79] The study had a number of limitations. First, since relatively few participants reported taking alcohol/drugs as the reason for missing ART doses, the current participants' views may not be generalizable to those of likely recipients of the proposed intervention, and hence are worth interpreting with some caution. Second, we relied on self-report for assessing adherence levels and alcohol use, both of which may have questionable reliability. Study participants could conceivably under-report their alcohol use in health care settings, given the prevalent communication by health care providers that alcohol use is prohibited while on ART. 42, 80, 81 Under-reporting of nonadherence can also be expected, as individuals may have a need to seem adherent to the prescriptions and behaviors required by their health care providers; thus fitting the "good patient" persona. 66, 82 Third, the use of closed-ended questions with Likert scale response options and binary response options (yes/no) does not give a full nuanced view of the participants' perspective, which is best suited to a qualitative study. Fourth, as a result of potential self-selection bias, the prevalence of hazardous drinking (based on the AUDIT score) is high, but might not be representative of patients attending HIV clinics locally. Lastly, the cross-sectional nature of this study does not allow inferences of causality, hence there is a possibility that suboptimal adherence to ART is accounted for by other factors, such as depression. Depression has been found to be comorbid with alcohol use disorders in some studies. 83 The results of the study have implications for the design of adherence counseling programs with a focus on decreasing alcohol-related nonadherence to ART as well as for health care workers who provide ART and manage patients on ART. Based on the marked prevalence of hazardous drinking amongst patients who drink alcohol, we propose routine and ongoing screening for harmful use of alcohol and alcohol use disorders among all HIV patients. Provision of on-site advice or brief counseling for those displaying harmful or hazardous use of alcohol and referrals to more intensive alcohol treatment services for those with serious alcohol-related problems are indicated. The study's findings also suggest that ART patients would be amenable to brief MI/CBT-type interventions to address alcohol-related nonadherence that are delivered by lay persons within the clinic setting. The need for such interventions is not in question, but how they can be integrated into an already overburdened health care system is a question worthy of further investigation. 
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